(54) IG DEVICE 
(11) 61-3449 (A) (43) 9.1.1986 (19) JP 

(21) Appl. No. 59-123233 (22) 15.6.1984 
(71) NIPPON DENKI K.K. (72) YUKINORI KUROKI 
(51) Int. CI 4 , H01L27/08,H01L21/76 \ 

PURPOSE: To improve the latch-up resistance by a method wherein the lower 
parts of transistors in well isolated by deep grooves are combined with low- 
resistant impurity layer. 

CONSTITUTION: An N type high-resistant layer 402 is epitaxially grown on an N 
type low-resistant substrate 401, thus growing a thin thermal oxide film 403 
Further, a mask 411 for formation of a P type impurity layer 412 is formed and 
an impurity is ion-implanted. Successively, the N type impurity layer 421 is 
formed by using the mask 411. Thereafter, the mask material and the oxide thin 
film are removed, and an oxide film 441 is formed after annealing and impurity 
activation. A nitride film 442 is deposited and the oxide film 441 and nitride film 
422 are etched by using a resist 443 as a mask, then, the substrate 401 is etched 
up to the top of the high concentration impurity layers 412 and 421. Besides the 
etching damaged layer on the surface of a hole is removed, and polycrystalline 
Si 452 is buried in an aperture after an oxide film 451 is grown. When oxidation 
is carried out by using the nitride film 442 as a mask, the state that a P-well 
461 or an N-well 462 are connected with low-resistant impurity layers 412 and 
421. 
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PURPOSE: To speed up signal transmission by a method wherein layers are optically 
coupled with one another by combination of light emitting elements with light receiv- 
ing elements. 

CONSTITUTION: A 1-MOS dynamic memory cell is formed in the surface of an Si semi- 
conductor layer 6, and a light receiving element 8 connected by half superposition on 
the dram region D of an MOS transistor 4 is formed in the surface of the semiconduc- 
tor layer 6. and a light emitting element 7 and a data transfer line 9 are adhered by 
successive lamination by half superposition on the light receiving element 8. A conduc- 
tive region D. is formed in the neighborhood of the surfae of the semiconductor layer 
6 by half superposition on the element 8, and a data copy line 10 connected to the 
conductive region D tt by passing through an Si0 2 insulation layer 5 is formed by ad- 
hesion on the insulation layer 5. Further, the whole surface of the insulation layer 5 is 
coated with an Si0 2 insulation layer 5 a . When memory cells of such a construction are 
arranged on each layer in two dimensions, and each of two-dimensional memory 
integrated layers is laminated by making each layer agree above and below in position 
ot groups 7^9 of light emitting and light receiving elements, the ground 7-9 come 
into optical coupling with one another via the SiO, insulation layer 5. are semiconduc- 
tor layer 6. 
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PURPOSE: To obtain the title element easy of substrate mounting by a method 
wherein the bottom of a stem or a sealing case is provided with a projection 
higher than the glass creep level of a lead terminal. 

CONSTITUTION: The bottom of a stem 2 is provided with a projection 12 The 
projection is formed at the same time with the stem 2 formed by press. The tip 
of the projection 12 is formed higher than the level of the glass creep of a lead 
terminal 3 and is formed at a fixed level. Otherwise, the sealing case 5 is pro- 
vided with the projection 12. This projection 12 is formed at the same time with 
the sealing case 5. This construction enables substrate mounting while the paral- 
ehsm between the substrate and the solid-state image pickup elemnt chip is 
kept without the influence of the variability in glass creep level 
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